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FINAL JEE-MAIN EXAMINATION - JANUARY, 2020
Held On Wednesday, 8 January 2020
TIME :2:30 PMto 05: 30 PM

Correct bond energy order of following is-

1 &1 T8 T ol BH B —

(1) C-Cl > C-Br > C-I1> C-F (2) C-F < C-Cl < C-Br < C-1
(3) C—F > C-CI > C-Br > C-I (4) C-I < C-Br < C-F < C-CI
3)
1
Bond energy « Bond length
T ol o |
g g

Determine Bohr's radius of Li?* ion for n = 2. Given (Bohr's radius of H-atom = ao)

n=2% oy Lz JRE &1 dreR ol &l FgiRor Siforg | f&am & (H-u=Ar9] @1 are 31 = ao)

3a 4a a 16a
1) 2% o) X< 3) 20 4) —=20
(1) 2 @) 3 3) 3 (4) 5
2)
2
r=aon
Z
ForLi2+?f\>f?'rQr=ﬂ=4ﬂ
3 3

Given the following reaction sequence
A +N2 — nitride —H29 5 NH;

(B) l
CuSO4

Blue Colour
A & B are respectively
o arfwfehan srgeps faam T 2

A +N, —>1ggrss —120 5 NH;,

(B) l
CuSO4
e
A TeI1 B %A B
(1) Mg, MgsaNz2
(2) Na NasN
(3) Mg Mg(NQOs)2
(4) Na NaNOs
(1)
3Mg+N, I\/ng3)N2 H0 Mg(OH), +NHs
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Correct order of magnetic moment (spin only) for the following complexes

1 dqell & forg, g@g el (@ad B0 HT FEl HH 8-

(a) [Pd(PPha3)2Cl2] (b) [Ni(CO)4]

(c) [Ni(CN)4]* (d) [Ni(H20)6]?*

()a=b=c<d (2)a<b<c<d

(83)a>b>c>d (4)a=b>c>d

(1)

[Pd(PPhs)2Cl:] Pd?+ = 4d M =0

[Ni(CO)4] Ni = 3d84s2(SFL) M=0

[Ni(CN)4]>- Ni%+ = 3d® (SFL) M=0

[Ni(H20)e]2+ Ni2+ = 3d® (WFL) t52%,e4" So, unpaired electron is 2
(

[Ni(H20)e]2* Ni2+ = 3d® (WFL) tggﬁ,ey STy, YT geias2 2 |

M = /8 BM

Determine total number of neutrons in three isotopes of hydrogen.

TSSO @ M AARATRT § LAl Bl fol F&T BT FEiRer Bifoiy |

(1)1 (2) 2 (3)3 (4) 4
(©)
H o fHD) PHT)
Number of neutrons 0+1+2=3
SISl BT [T 0+1+2=3
A
log k
a~d
b Cc
1/T
Compare Ea (activation energy) for a, b, ¢ and d.
a,b,cTATd D foIY Ea (AfhT0 SHat) & Ja diforg |
(1) Eb>Ec>Eda>Ea (2) Ea>Eda>Ec>Ep
(3) Ec > Eb > Ea > Ed (4) Ea > Ea>Eb > Ec
(1)
E
logk =log A— ——2
09K =109 A~ 5 303RT
E
slope @Il = — 2.305‘3 T Eb>Ec>Ed>Ea
Which of the following exhibit both Frenkel & Schottky defect?
/1 9§ P9 Bdpa q dicdl aFi e ysRia HRar 8?
(1) AgBr (2) KCI (3) CsCl (4) ZnS

(1)
Only AgBr can exhibit both Schottky and Frenkel defect.
®acl AgBr Tifea! T hdhd aFl I UG R Foar 2 |
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8. Given: fear &8
P4+ NaOH + H.O——>PHs + A

HCI

Basicity of B is:

B &I eiadr 8—

(M1 (2)2 (3)3 (4) 4
Ans. (1)
Sol. P4+ NaOH + HoO— PHs + NaH2POz2

HCI
HsPO:2

Basicity &RIIdl = 1

9. Which reaction does not occurs in the blast furnace in the metallurgy of Fe

HIRA AMHTT Fe & argdd 3 arean w1 § F9 78l el 87

(a) CaO + Si02 —— CaSiOs

b) Fe203 + CO —— Fes304 + CO2

c) FeO + Si0O2 —— FeSiOs
)
)

(
(
(d) FeO —2 s Fe + %02
(
(

1a&b (2)ab&c (3)c&d (4)a,b,c,d
Ans. (3)
Sol.  Theory based Jg1f~d®
10. Correct order of radius of elements is:
qcdl @ Broar &1 a8 w9 § —
C,0O,F,Cl, Br
(1)Br>Cl>C>0>F (2)Br<Cl<C<O<F
(3)Cl<C<O<F<Br (4)C>F>0>Br>Cl
Ans. (1)
C N O|F
C N > ATHR T
OlF » Size decreases g e
Sol. Cl Cl
Br Br
v
VSize increases PR Tol 2
11. Amongs the following which will show geometrical isomerism.
/1 A ¥ 39 fAfoa |eEgadn germ?
(a) [Ni(NHs)sClI]* (b) [Ni(NH3)4CIBr] (c) [Ni(NHs)sClI]* (d) [Ni(NH3)2(NOz2)2]
(1) b, d (2)a, b (3)a,b&c (4)a,b,c&d
Ans. (1)
Sol.  Maasbc can show 2 G.I.

Mazb2 can show 2 G.I.
(Square planar)
Madbc, 2 G.I. T2 FhdT 2 |

Mazbs, 2 G.I. g21f Fhar 2 |
(a7t FH)
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12. Assertion: pH of water increases on increasing temperature.
Reason: H2O — H+*+ OH- is an exothermic process.
(1) Both assertion and reason are correct and reason is correct explanation of assertion.
(2) Both assertion and reason are correct and reason is not correct explanation of assertion.
(8) Assertion is true & reason is false.
(4) Both assertion and reason are incorrect.
HYF: STl B pH AT I W ggd B |
BHRT: H20 — H* + OH- Td SSTerd) Ush B |
(1) S HUF TAT HRYT FE 8, AT BRI HAT BT T WLIBRT 8 |
(2) Il BUF TAT BRI Tl B, AT BRI HAF P Fel WLIHIUT & 2 |
(3) B T T TAT BRI (A 2 |
(4) SFT PHAF TFAT HROT T ¢ |

Ans. (4)
Sol.  Theory Based dg1f~d®
13. Assertion: It has been found that for hydrogenation reaction the catalytic activity increases from group-

5 to group-11 metals with maximum activity being shown by groups 7-9 elements of the periodic table.
Reason: For 7-9 group elements adsorption rate is maximum.

(1) Both assertion and reason are correct and reason is correct explanation of assertion.

(2) Both assertion and reason are correct and reason is not correct explanation of assertion.

(3) Assertion is true & reason is false.

(4) Both are incorrect

FHYF: IE U T 6 FESIOHIGR AR & foly SARG Afhaar 9E-5 ¥ mad ARl & Wg 7-9
T gRT Sl T <ifdehad Afshadn Jaa Fe-11 @ grgsil a® dedl © |

PRT: 7-9 A8 & dcdl d [o1q SFENYYT &R 3fHaH BRIl 2

(1) S HUF TAT HRYT FE B, AT BRI HAT BT Tl WEIBRT 8 |

(2) SFI HUF TAT HROT FEl 2, TA BRI HAT BT Fal WLIHRY] a8l 2 |

(3) HUF A & TAT BRI I 2 |

(4) T HUF TAT HROT Told 2 |

Ans. (1)
Sol. Theory Based dgif<a®
14. The major product of the following reactions is
AATHAT BT &I IS 2 |
0
HsO+
CHs
0 0 o HO__-OH
&
(1) OH (2) 3) 4)
CHs HO CHs CHs CHs
Ans. (3) .
O: OH
&
Sol. __HOr (Aromatic) (Wrafea)
CHs CHs

JEE Exam Solution www.esaral.com 4
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15.

Ans.
Sol.

16.

Ans.
Sol.

Find the final major product of the following reactions-
frfaRaa sififisan orgme &1 g Swre 23—
CHs—C = CH—CHo—CHs—22He__ p dlH:S0s g

I H202, CH heat
CH(CHa)2
(1) CHs—ﬁ—CHz—CHz—CHs 2) CHs—? = CH—CH2>—CHs
C(CHs)2 CH(CHa)2
(3) CHS—?H—CH =CH—CHs (4) CH: =?—CH2—CH2—CH3
CH(CHs)2 CH(CHs3)2
(1)
H OH
BoHsg | dil HoSO4,A

I HgOz, GH
CH(CHs)2 CH(CHa)2 C(CHs)2

CHs—C =CH—CH>—CH;—=—=—» CHs—(ll—CH—CHz—CHs — CHa—ﬁ—CHz—CHz—CHa

There are two compounds A and B of molecular formula CeH1sOs. A has higher boiling point than B.
What are the possible structures of A and B?
31 AfE A qAT B BT M CoHis0s B | AIH A &1 daerHie fivg B 9 SO1&1 8 @ A @1 B &1 SR

Hulll

(1) CH3O on HO
A B

OCHs

H OCH
(2) HO OH - ’
A B
OH OCHs3
OCHs
(3) CHsO o
A B

OCHs

OH

g

OH

g

OCHs HO OH

(4) HO
A

w
\
T ?

OCHs
(2)
In (A), extensive inter-molecular H-bonding is possible while in (B) there is no Inter-molecular H-
bonding.
(A) 5 faiol 3R 1o H-d9 i Al @ Siafds (B) H ®Is 3Tk 3U[d H-3¢ &1 Uil Sl & |

JEE Exam Solution www.esaral.com 5
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17. Kjeldahl method cannot be used for :

/1 4 9 fra 3o @ i Sieera Ay &1 ST T8 f6an S Fodr g1

NO:2 NH2
e e

(0]
Il
(8) CHs—CH2—CH>—C=N (4) Ha2N-C-NH:2
Ans. (1)
Sol. Kjeldahl method is not applicable to nitro or diazo groups present in the ring, as nitrogen atom can't be

converted to ammonium sulfate under the reaction conditions.

SiesTed faffl &1 IUANT RSl JAral SEVSIHE Jad aad & foly 7Tel fBa1 5 Gl © FIfe siffshan
aRReA & SraTd ASEIS URATY] IR Aebe # gRafda 7@ fhar o1 waan 2 |

18. A compound X that adds 2 hydrogen molecules on hydrogenation. The compound X also gives
3-oxohexanedioic acid on oxidative ozonolysis. The compound X" is:

T AfE X e SRSIomiay W 2 gRSror Rl &1 A Bidr & e X ifiiar i sraeed
R 3-IATRARHIT SE3Isd 3 <dl = | o Jfd X' 8—

0]
(1) b (2) é (3) é (4) &
Ans. (3)
2H>
Sol. é hydrogenation

03,H202 COOH
Oxidative  HoOC” Y~ >
ozonolysis O

3-Oxohexanedioic acid

2H2 ©
Sol. é SESINEICaE
O3,H202

= COOH
ST HOOC/\[]/\/

SIS RIS e o)
3-ATRIRRITSIS3IS D 3T

JEE Exam Solution www.esaral.com 6
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19. Formation of Bakelite follows :
(1) Electrophilic substitution followed by condensation.
(2) Nucleophilic addition followed by dehydration.
(3) Electrophilic addition followed by dehydration.
(4) Hydration followed by condensation.

Joarse & o fFEgER B g

1) SAEIRTE! RIS & Uear =
(2) AHBHE AR & UTATq AotelidmRoT
3) SAFCIAE! AT & UgaTe Fotelidor
(4) TS & YA e

Ans. (1)

Sol. Formation of Bakelite follows electrophilic substitution reaction of phenol with formaldehyde followed by
condensation. .
Joarge &1 i wiifeeeses & Y fhfa @ Soas gl ufoRenus iffhar a-m & uwdrq HEee
PR W BT B |

OH

CH OH CH OH HOH,C. CH OH
+CH,0 M, _ Condensati on

CH,OH CH,OH
Bakellte
20. Products formed by hydrolysis of maltose are
(1) a-D-Glucose, a-D-Glucose (2) a-D-Glucose, B-D-Glucose
(3) a-D-Galactose, B-D-Glucose (4) B-D-Galactose, a-D-Glucose
Hice @ STdl JYEeH R Ui 819 drel 1§ 28—
(1) a-D-TPI4, o-D-TefhId (2) a-D-TfP1E, B-D-T D14
(3) a-D-IIcTaeTd, B-D-Thrd (4) B-D-elae ™, o-D-TgTd
Ans. (1)
Sol. Maltose on hydrolysis gives 2 moles of a-D-glucose.

Afee @ Ol JUged W 2 Hid, o-D-Tgd| T 81 2 |

CH,OH CH,OH 6GH,0H
H A5 QH
. .

ydrolysis 4 gH H 1
HO OH

32

H OH
a-D-Glucose

T Glycosidic bond T (2 moles)

between C, & C,
Non Reducing Reducing
Ring Ring

JEE Exam Solution www.esaral.com 7
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SECTION - 2 : (Maximum Marks : 20)

This section contains FIVE (05) questions. The answer to each question is NUMERICAL VALUE with two

digit integer and decimal upto one digit.

If the numerical value has more than two decimal places truncate/round-off the value upto TWO decimal
places.

» Full Marks : +4 If ONLY the correct option is chosen.

» Zero Marks : 0 In all other cases

TS 2 (sireeH 3i: 20)

% 39 @< H UMA (05) U 2| UAP U &1 SR G&Ed A9 (NUMERICAL VALUE) 2, ST fg—siaa quria
TqAT TIHAT Yhed—3hT H 2 |

< IfY AEarTd "1 H QW Ifd I UH B, O HITHd HIF Bl GIMAd © Gl Al 06 gae/IISS
3% (truncate/round-off) &< |

< 3BT IIo

> Pl 3% +4 Ife R 8 RAeed & g1 71 B |
> I E 0 = |l uRRerfadl # |

21,

Ans.

Sol.

22,

Ans.

Sol.

Temperature of 4 moles of gas increases from 300 K to 500 K find 'C' if AU = 5000 J.
491 99 ®1 A9 300 K9 500 K @ dgam & | 'Cy' 91 diford | afe AU = 5000 J.
06.25

AU = nCVAT

5000 = 4 x Cy (500 — 300)

Cv =6.25 JK-' mol-!

Given: EQ .. o =-0.14V; ED .. =-0.13V
2+
Determine [Sn2 ] at equilibrium
Pb?*]
For cell reaction Sn|Sn?* || Pb?* |Pb
take @ =0.06 V
. 0 . 0
fean & © EQ .. g, =—0.14V; Ep o, =—0.13V
[Sn*']
AT R m P iR SR |

Ja afafhar Sn|Sn?t ||Pb? |Pb & forg

fr 239RT _g06v

F
02.15
At Equilibrium state. Ece = 0 ; E%en = 0.01 V
AT AT WX Ege= 0 ; E%a =0.01 V
Sn + Pb%* —— Sn?* + Pb

2+
0=001- 296 g {[S” ]}

2 [Pb*]
0.06, |[Sn®"]
01=—"2"|
0.01 5 og{[Pb2+]}
1. Iog{[sn?]} = [Sbj] = 1018 = 2.1544
3 [Pb%*] [Pb?*]

JEE Exam Solution www.esaral.com
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23. Given following reaction,
NaClOs + Fe— Oz + FeO + NaCl
In the above reaction 492 L of Oz is obtained at 1 atm & 300 K temperature.
Determine mass of NaClOs required (in kg).
(R =0.082 L atm mol-' K1)
ot arfafepar & TS R,
NaClOs + Fe— Oz + FeO + NaCl
SR IfAfhar # 1 atm T 300K 9 9R 492 L O, U &Iell |

NaClOs & 3maeas (fhar #) sagae &1 gk S|
(R =0.082 L atm mol-' K-1)

Ans. 02.13
Sol. mol of NaClOs = mol of Oz
mol of Oz = PV _ _1x492 =20 mol

RT ~ 0.082x300
mass of NaClOs= 20 x 106.5 =2130 g
. NaClO; & 1fr?vr O2 & Hid
Ood I = Vo X492 _ohapg
RT 0.082x300
NaClO3 &1 ggHT1 =20 x 106.5=2130 g

24, Complex [MLs] can exhibit trigonal bipyramidal and square pyramidal geometry. Determine total
number of 180°, 90° & 120° L-M-L bond angles.
AHe [MLs] B fgftxifafea den o fUxifafsa snfafa se d&ar 21 1809, 90° & 120° L-M-L &7
DIV Hol G BT R B |

Ans. 20.00
L
L\I .......
sol. M=l £120°=3; £90° = 6; £ 180° = 1 = Total = 10
L |
L
L
Lol
,\'/I £90°=8; £180°=2 = Total = 10
L L
25. How many atoms lie in the same plane in the major product (C) ?
A Cu tube > B CHsCl (1 eq.) >

AICl3
(Where A is the alkyne of lowest molecular mass)
& IAE (C) # fha wRam] 91 a8 § SulRerd 872

A Cutube CHsCI (1 eq.)

» B ~—» C
AICl3
(ST8f A R[H SR dTell Yedhls o)
Ans.  12:00

NN

H C
Sol H_CC_py Cutube CHCI (Teq) NH

' AICIa H H

Number of atoms in one plane = 12
T&H ddf H IURd WRATIRI & §& = 12
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